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(54) OPTICAL PICKUP DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
pickup device capable of being miniaturized and dealing 
with multiple wavelengths without using any synthetic 
prism. 

SOLUTION: The device is provided with a light emitting 
means in which plural light emitting parts exiting laser 
beams different in wavelength are integrated and which 
selectively exist laser beams different in wavelength, a 
photodetecting means receiving the laser beams, and an 
optical system which guides the laser beams exited from 
the light emitting means to a disk and also which guides 
the laser beams reflected by the disk to the 
photodetecting means. The light emitting means is 
arranged so that the straight line connecting respective 
light emitting points of plural light emitting parts in matched with the reproduced track 
tangential line of the disk. 
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««*BH**jtee y 9 T y ^ttioT, 

# * SlS £ -6 U - if tf - A £ ffi ft ■* -6 O^TfeSB 

«EU— *fe-A«r*jfci"*3t 

^ajfet, «rE«**s^^ai»*ii/w«rE^--»fkr 

L*r A *fJE#*ffi#«fc* < ****** 

U io 
1»E*#¥Sli* lMrEfl[*0»3fc«BO*^0«*.**« 

ffio 

[H*5i2] t»E***li. WEI"— 
ffi^SiittftO*fc*«»<ai'--9* If- A«>** KttJfc 
*i fe 0«f * * J: d »:E 2 *tT«j£ 

«rE**a*«ii. *E«f*»»«ifcitrEh7^^*« 

KE*0#lf y 9 7 y r^fic 

JDa6t#;L*#jftJD«*^tttEU-1f e-A**^— » 

«re*ttU¥S WKJEoMft ««iko u - ir if - a *># 

oss* ft icm^ t rflrEif r tr - a * §*-r z>tz*><o 
«tEa»©4»ii$*Bon, s«s*ifcu-ifif- 

A *$:ittZ> 4 4M»S#*BK 4 »«S*«B 

CioT, HTE-9-re-AO— **Sr**r^ J: ? KLrt: 
£ t Z&Wit-fzm&m 1 KE«*>#bT * ?Ty~?m 

[fg#«4] «E***li* — f tf-<Mc*jft 
JRH 4- # x. & SkftflMSXT- * WE U - if if - a — « 

wye- a zgLfR-TzmtFTm^t 40 

»E**«*aii**o»» * ttfto u - if if - a 

* LTfxtt titzVLlk<0 4 tr * * 

o]i S2j ioj tz L T IJEif r tf - A £ -6 fz ft <D 
— tt<Dif:/lf- A$*»j^tf 

tJE^^e-Asataii, «rc»**«*fe«*fe*L-6 

SS^I^ £:£T to U - if fef - A h±WL £ tltz&X <D 



2 

[i*S5] «JE***ti. »Bl'-inf-AK#jft 
ffill*^iL**-*ffia*^41trE^-^e- A 

ii»E*«a#a«i«ft* t »**«ft^^--if tr-A©# 

ifc* tttt*0 4»«**»li*o**»««^n-Bt 

fijto V - if if - A * * 4 ^#J§MO ^ <o 2 

oo»««*<iifflEtt*tf> if- A * 

ou-if if-A*s*i-& 4»«S*»Od *><0 2 00 

«rG2 oo»«««Mo«<0 2 ooftUMtt, «TE 
ifytf-A£$3fc1-&if re-A$*ffiu*ffl$n*c: 
* i"*BI*a 1 HE«03t^ y 9 T y /8to 

[^*^6] lWE«**«li. «FEttttO»*«BO- 
J^M^ilS * LTM ^ *Lfc 7 > ^ y -f V - if 
Kt^^^^^tattiiMl tcE«^> 

[0 0 0 1 ] 

\mn±.<omm&m *a«k 

iOrV ^ ^ ^<b«a*«Wl&*Vf y 5 T y ^fiT-* 

i-***a**"cai« Lit** ^ ^ r v y*itnHi- 

[0 0 0 2] 

[«£*<oa«] a* J: 9 C D»4*l t D V D t 
<D3t\£ y?Ty ^i6«**ffl-r& D VD/C D >y<^- 

9*7 y ■/^fflW;DVD/CD3>^f^M 

[0003] cd^dvdot-v *z <om&*VcMr?z> 

(0. 6mm) £<7)t\ 1 4RdS 
U>X*^V^j3tVf v 9 7 y -fX-^L^j(Ov f ^ X? 
-f&m^. DVDirV Off f&EfilH:: 
-t ^*lf-A$r^5t-r^>i:. CDfflf^^C^lTIi 

36fer-A**aiai-*«si«^D vd i i)fvw, Tfctr 

[0 0 0 4 ] 2*:, CD^DVDOf^^TIi, 

h * C DXii D V DO«8E8ffi±i:iJStS'jZ*^ft 

[0 0 0 5] fcf— A^^'> $<i. U-ifVf-A 

i: U - if If - A * 1««E»1 iC^T^i" ^> fc i6 O J* 
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^^^7H ? /h?<^^ 0 tot, 1 *tLi£l'>X*fflv* 
tz3b\Sy?T y -/tCDgC/D VDOfV ^H^i" 

xifDVDif>f **<o«fRtr y h izm^-f&x oizm 

[0 0 0 6] *c:t\ 1^— H«Ji^^^fl[fifcc^^ 

D V D/C D □ >/<f yjH^l<7)±it:^ o tv^ 

[0 0 0 7] flIAtf, (H2 3 lZ7F-f 3£\£v ?T y 
*4. CDflOKliJti 1 0 £ D VD/gcDft 2 3fc« 1 5 £ 

M^jx^ti^gi tr-A^^y ? 9 l 3t^s 

U #4&U>X£[Il«^£T-«j£2*x* 2«U5l'>X 20 
v^/: D V D/C D n >;N c f 7;PS^lT^ , flf 

[0 0 0 8] B2 3tc^v^x. *13t»l 0 14. ft 1 gg 
EbEH&l l 3&» t> <^BIMIf i:E i: T C D f> (Ofll«HR 
^:fl«I (7 8 0 nm) tf> lx - -*F tf - A (J&f&lz 

>^1 2£^LTftl tf-A*:/y 1 3tCHBS+-f 
£ c ftl If- A J*:/'; 1 3 14. »13t«l Ofrh<D 

1 4 \zm < o 30 

[0 0 0 9] — »13fc«l 0i:«U9 OftKBC 

■S-fcJBCTD VD*t>Ofliatt«») i:f®^M (6 5 
Onm) £>P--*Flf-A (MUT^f) £5£*kL. ^* 
U-x-f >^ 1 7 ^LttS 1 e-A^yj y * 1 3 
UBWHfio ft 1 e-A^^y y ^ 1 3 14. »2 jfeiBl 
5^?)©l/-f lf-AS:SaiTJS2 tf-Aja.'Xy ^ * 
14Ci< 0 

[0 0 10] ft 2 tf-A*:/y «;M4 14. _LE» 1 fef 
-A^yj y ? i 3 HLTftft^ii/;U-f tf- A. 40 
BP*>. 0XI4«2#S8l 5*fcOl^-4flf- 

A^3V^^l/>Xl 8^^LT2Ml/>X] 9 tz 
ig< 0 2j|fcjftW>X 1 9 14. ft 2 tf-A*:/y -^34 

£ IT, z\ii&x \z > K;v^e- ^ 2 0 tcr Utefglfci-^ 
7*4** 2 1 0««E«ffi^BRtt-r*o 

[0 0 1 1 ] JSl^tiBl OHOWflf- A (8t«ic 
T^i") 14. 2 1 OEWfRiSffiCKgLStf*^ 

ft 2jt» i s^ou-^Ftf- a mmzxm-t: t4. so 
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f^^21 ©«aE8IDi:ift^^ <fc 7 C 2fk 
£^>Xl 9i:J:ot**$ii4o 

[0012] ±s2Mu>x i 9frb<ommmwt& 
14. 2^* w^x 1 9&tfny u>x 1 8 £i§^ 

U ft 2 tf- A*^y *7 * 1 4 -CRItStU *jaffiH» 
4Sf-e**y'J > K'J *;VW>X2 2 £i!i§LT7fr& 
S«I2 3i:ll*t4« 3te»H«M12 3 14. JfflWSfirt: 

2 4Xrr^4**W80ffi]K2 5tC«^-r^o 

[0013] mmr-*n4L®&2 a 14. nhtitzmm 

A^BB^l 0- 2 5 5 2 7 4f&«-CflSLtv^ J: 
^ tdT*-f 2 1 l~ 1^-^ftf-A^HSftL^^U^^ 
ti& tf- A**' ;/ h £ tC^O'^T^ ^^2 1 

hu-^2 6 14. ■f-f ^^«gB«*CiSC-C. ftlfgltl 
IB1 lXO f *2|g»|5Ittl 6<0<pTfL^-*^«tRWt- 

^ ^ ^ ¥usucm*& 2 5^^cD^^i-T ? ^^^asyM^-^ 
i#^tt^^>&(4. ftiig»iiiKi i fzrtzmm-f&o 

oT. SRljfcjB 1 0tf»fc«*tS*tfcl'-if tf- A(4. ^* 
2, ftllf-A^-^y *7 ^ 1 3. ft 2 If 

U>X 1 9^f>^^*fI^^LrfO^ 2 1 \z$ktt 

[0 0 14] itz, n> hn-7 2 6(i, T*>f ^^flgij 
13^2 2^^DVD**i-7'^^^«gUfi-e-36*»^ix/c 
«^i4. ft2IEKi0Kl l^itt^iEi&^^o ^oT. ft 
2**1 5^^^tt$tL^^--rtf-A(4. yis-y-J 
7. ftltf- A^"/y y ^ 1 3. ft 2 tf-A^^ 
y 1 4. 3'J ^-^ lx>X 1 8W2MU>Xl 
9 ^ib^^iff^^ltf^^ 2 1 tC»sj}£*<L£ 0 

[0 0 15] fiP^. C Dm<OX v UJtRftfiEftSSffO 
r'^^ 2 1 *fe<D«««*Bl* ^«a**ft*r*-r* 
U-^ftf-A^^^i-^fti^ti^l 0 i:. DVDcoid 
i:«Eft*K^f^^2 1 *t>o«MII*»») tcSffi 
^*ft**i-*V-'»ftf-ASr«4:i-*ft2*iBl 5^: 

*«iTi5§. m±ttMLt*2>-r>( 2 i ommiztt 

j£L/:*t«-fiiii:«fflt«Jjci: Ltv^„ f^^2 

1 OW«E«an-^RWL/cJR»3t (10*) «4. 2 M jft 
W>X l 9&O f rj y > - ^ U>X 1 8 ^a»L, ft 2 If 

-a^^j^h ^ v y > k y * ;v > x 

2 2 ta»LTjt«ai*f 2 3 iCBSft^tL^c 

[0 0 16) Wl^L/cJ:^:, 2oOjfeSHSi 
-t^DVD/CD^>^^^JV|5^^M<4. 
0 £*ft 1 If-A^-Xy -7 ^ 1 3<7>— jOi^feffiH L/c 
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[0 0 17] 

[0 0 18] io 

[Hl^Mti/:ft^fe] J:EBM 

fl*g 1 «B«^*MBK ****** y *7y -fmW. 

ir e - a * m tt-r ^ <wb 2 n t & 

ft <t>h ft £ u - if tr - a * s^w \z mttr * 

^*-»^E*^S^$tL^^>r 7.?<r> h?y ?m®Lt — 

[0 0 19] Sfc, fll*fi2 KE«w>««ic***#e 
7^77 y^fili. ft 1 tcfSgo^t: y * T y 7& 

Sii. **^3tiglk F ^ y * Si"* «fc n i:Rl 30 

sn£^k*#^k-r* 0 

[0 0 2 0] I»*S3KEt^»WK***#* 
4 tf k k ti:, M^0 4^ 

Wftjtaii-tO^ftiMHai^n— iSiBlkfc* J: o ksem 

»tfc*u ^3&<0 4#f!!£:7fcg&<0? »«3*t*:l'--9 r 
if - a £ $3ti- -6 4 ^i!l5:*£B i:B«tftft04 ^#J^: 
MCioT, f:re-A<0— 3&£r$3fc1-* J: "9 *C L/c 

[ 0 0 2 1 ] S*^4 KEtt^SWic 

y?7y T^fiii. ft*® 1 KE«03fcfcf y ?7y 

& k *fe u--»rif-A*fc -« of r vf - 



€ 

SyiJLTEStu _&o. tt>*»««03ift*|pjU«r«L 

r <of y tr - a 4rSjt^r«*«*«: t o r jgja ^ ft* i 
[0022] ttz, m*ms^tzn<o$tm^frfr2>3ttz 

y*Ty ^Sii. if*^ l UE««>#* y?7y 

*#ja«oi«^-ti»Ei/— y e-/,^t>-wot rtr- 
si5iiLTE3*u tttou-f e-ASrSft-t* 4»« 

§*£&<£> H<7)2 o<05Mfl«*litt**> U - 4f tT - A k 
«i*ft &«ftO U-flf- A «rS*i--& 4 »t0$*»^> 

[0 0 2 3] *?z. flt*a6tcE*0«Wtc^36***kT 
y ? T y ^Sii. 1 KEW*^ y & T y ?m 

[0 0 2 4 ] 

RWiftSO** 4DVDtCDXIiCDR SrStt 

yy&m^&tiix*?tw&mm*si&'T?*>2>o mn*. * 

§£W<om 1 y & 7 y zfm& 1 0 0 OIS 

[0 0 2 5] *«6WO«lHJfe»»iCJ:-&jtey ^T^ 
1 0 0 12. 3fe5t^Sk LT<02«gOl/-flf- 

(7)^i/-tr^v>X5 ik. ^antu-fss^s 0 
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[0 0 2 6] CI O J: d U*H16JBS«i, 

[0 0 2 7] *3H*U-if* : f'5 0 14. CDMCDR 
Sn®fflTi6S^7 8 0 nmOU-f e-AiDVDMK 

/Co ft. gI2t4 7>^:7'U-Hf~* r >r*- K 3 0<O»r 

[0 0 2 8] 7>^y ^l^-if-^-Y K3 0 14. {H 
2 tl^-f J: ^ i:^tft)&« 3 0 0//mX 4 0 0//mXl 
0 0 - 1 2 0 M mgSOG a A si«3 1 nS<D 
AIXGaYInl-X-YPi33^ AlxGaY 
Inl-X-YPM134^ plOAlXGaYI 
n 1 -X-YPi 3 5 *mm L> S1£Jf 3 4 20 
g6 5 0 nm<7)l/-fif-i, (JIUTIS 1 If- A £ 

Ki- ) £ mm-t 46 5 0 n m#£?fc£B 3 6 Zti&k 
ni(OAlXGal-XAsi37^ A1XG 
a3-XAsM138i:, PiOAIXGal-XA 
si39 L. Sf£Jl 3 8 7 8 0 n m 

t^ 7 8 0 nmlB*SI5 4 0tf*^J&$*X. J? £ 4 mlifi 
C02oogftl3 4, 3 8li#«*3 2 KJ: ^Si£*i 
*:1Sit£;fr L"CV*£ 0 6 5 0 nm^yt^3 6 £ 7 8 0 n 
m5§5fc£l$3 7 t4. Bjl0 0nm^WT«^ittv^ 30 

[0 0 2 9] 7>f ^U-f-^^-K30 

i4. GaAsS«3 l^Ifi:^ait4 1^, 6 5 
0 nmM3 6 OTIC 6 5 0 nmJB^A uf|4 2 ri*. 
7 8 0 n m§&3LU4 OflflK 7 8 0 n mfflOA u«®4 3 

^ yw-^f-^>f K3 0 14. (U3U^:-rj:9 
IC. 2o^)A 11S4 5^ 4 6tfMl&Ztt?zi<' } ) ^ >V* 40 

[0 0 3 0] ft. -HKWU r»7>^^yj 03!§^£l4. 
7 >■?- y 7±izmm<om%2> 2 oJ^Jb<07&t£»£S*?j£ 
Kft T-tf= *5 & tf i t T 2 ifcft JSUi <0 U - -T tf - A £ ffi* 

T*4. 1 &«<£>W--»f tf- A 2o(7)l/-fljl: 
£>>W"/ij v httCfUitfy'; > ^ ^ -^JilCgE® L * 
TJgjSL -ffc*?*,. 2oa±oi8SU-fS6 

[0 0 3 1 ] v'Jn/f^^/Mcii, 6 5 0 nm so 
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ffi^A 1 m^4 5^: 7 8 0 nmfficOA 1 m^4 

f-^^t-K3 0^ti^ix, 6 5 0 nml(7)AuS 
®4 2 £ 7 8 0 nmJBOA ufi4 3tf*2oOA 1 
4 5. 4 6 t^*#ffitttf£nTj3*), *iiKS4 IS 
U f 2o(OAllg4 5> 4 6 Ugl^L^v^im^^^ffl 
Wlttffl^n^o *iim®4 UA1 li4 
m&<Dn>E.&W5SZtl2>k§£3t&4 7frhigLg:6 5 0 n 
mOgl l'-lPlf-A4tU|*»*U *31S4 ItAl 

M7 8 0 nm<0|2 Atf*tfcft £ *x£ c 

> httO? y^-Hf-^^ K3 014. 03 

x. ifH* L * v^Xt £ «fto«^F £ tt *t fc * - * C« 

[0032] ji^l/ij: d ^^m<ommmm<oft^ y 
i7T y fgiW- 1 o o izm\**hti2>*mi*i'-~*rm : F5 o 

14. 7>f7y±Cil U-flf-A(7) 6 5 0 nmt* 
g&36<h^2lx-^ffcf-A?>780 n m**« 3 7 

1 0 0 n mO^HSTTJg^^nrv^cO-C. ft 
^^-MfiI^*^L"C^MI^^nf:^2 tf- 

-j *\zi&^%m&*m^h?ziLip-t?hz>o 

L^l«8*:v>x.tf2ocoft*S3 6, 3 70t£11t4^ 

2 o<7>f£5fcSB 3 6. 3 7 OtefiW«<Ol£fflt 

[0 0 3 3] ^tLtlov^T. H3X^fi4 «rffl^TBiM 
i-^>o El 3 lzm-?£ "5 t^Tfei^E i ^ U-vXLCD^'klftY 

^L. *i^E i O^^E a kltMY ttf— Ifct^cv^^ 

[0 0 3 4 ] i4 li#»#U-1fK^-5 0 iR^ 

D VDtiN A^CDtCitLT^c^ < \£-2±*# ~y 
CDiH/h^W, D V D^f^B^tcistt &*K||f4> 

DVDS&Wptciset^iDHloitlra^lfO^ 

14. CDH£»#wn«0*JDO«* (MOID Cit 

[0 0 3 5] ^ot, *IS«0|liSliO*t?7^7 7 

y*tE3 0 oizm^hti&*m&i'-<fm i Fs m 

1 U-fe- A£fcbtt-r& 6 5 0 nm^^^3 6 ^Tfe^ 
?k<D t P<i^±lZ&m-?Z>fr, «£VM4 6 5 0 nml^*§5 3 

tb|*"t& 7 8 0 nm^3feaS4 0 j&* <bj£*^0«t»^« i T 
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OJEH J: D 4*? < 44 J: ^ J:R56 LTv^ c -T*t> 
*> . ' ^igX U \z J 4 JR* I^DVDKD 
tzit^T^XU7&Vh^ < & 4 J: -? i:LTV^ e 
[0 0 3 6] 1 HMS^v^ti^Tt 

-C*t4V> h ^ ^^r>^-^$T 3 fcT-AffiTfi^ & 
co-C&4*:*!>. jt«Hl»6 0«iRSJlfi-S-Offilc^ftJR2l 
j£K J: 47 * - a^^-M^Rtf 3 If- Aft*:: J: 4 h 

[0 0 3 7] BBi:*tJ:^:, jt«W«6 0li. mi 
tf-Aco> -f >lf-ASrS3tL* 1 Flf-A 
OBHMI-S-XtfV i-*^X7 -fl^- Sr 4 ft 1 CO 

4»«$jt»6 i ft2 u-if e-^<7>> >f > if -a 

£§7fcLft2 U-V e-A^KKffS^^ *-#*:x 
9-«*t*J«-i-**2 04»«aS3fc»6 2 *1& 
tfft2 U-iflf- AWzr\£-M> £§7fcL-e*x«b<D h 7 

tf-A$jt»6 3a. 63b£^<b4*3. ft 1 
^TTtSiS 6 1 O^^IJI 6 1 a <h ft 2 co 4 4fr«S3fc» 6 
2<7)^^7>«11^6 2 a lira— ISt^^J: -9 ICE£*U 
Wl«6 1a, 6 2 aO®S^rS]tCmI^i->b i viz 
gl^^2^yif-AM6 3a> 6 3bA*E$*i 
4 0 i<DJ:^:, ^104^iSM6 1^)^*tJ^ 

6 1 a £ ft 2 CO 4 T^ffl^TTta 6 2 6 2 a fc 
*ra— 44 «fc ? i:f41fti:ov>Tlit^t^o 

[0 0 3 8] ^tc. #*Jfe^SlKi3tt4. f^^55 
Oh77^5 5 ai:^t^*S<7)2o(7)^tB3 6, 3 

7 ^7fe^aiS6 0O3#Ott«H«Kov*TEI6 75MEI 
8^fv^Mt^ 0 SS. U6tci3V^T. MdliilU 

m c lift 1 u--yif-A* t 7'-f x*±izmttztitzxtf 

[0 0 3 9] 5fe-f. f^^55<7)h77^55at^ 
*#P--»f5R^5 Ocoft 1 U-1flf-A«j6ffi3 
ft2 V-*flf- AfHtfflU 0 £cotegK#Ho^-Cli. 
i6St/17 U^i-J: -5 $£3tU3 6 fc|S:3fc«4 0 co 

r4<> 

[0040] * /c> f^^55(7)F77^55a« 
^ftg|6 0cofe8HS#li> H6XCfH8^^-T J: -9 

[0 0 4 1 ] -CO i ^ H> 3fc«ffi»6 0 Sr. ft 1 CO 4 ft 

6 1 CO**^S0« 6 1 a t ft 2 co 4 
6 2<04"*7>#J^6 2 a tffi-iai:44J: "5 ^8J& L 
fcJiT-. 7*4 7.9 5 501^77^ 5 5 a (C^-r43ti®co 
2ooM^3 6 , 3 7 t3tttm»6 0Offi«B8«*± 
lL/:i ? iilS^-r^Oli. h7 **>^-x^-*I-^ 
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mMm*mm'*z>tzib-vi>*), ^^iscov^uti: 
[0042] sr. 4m*»wm««th79 

^»Si:OttBH«^7*-*^^7-'li-^^St?r^ 
ii:ov»TB9»I8 1 OiriUKMtio ^n^cogj 
li. 7* "f 7 9 _Lco F7^i:4 7>fO$7c:acofigK# 

^ntv^e-A^^7 h (*rco**°? n cottas 

1 CO 4 6 1 TSjtLfea-frSrffll^ LT^l 

tzi><D-e$>z>o 

[004 3] 19lih77^55ai:«l<04 7>t3§7t 
SB6 1 0«f*5^tiJ«6 1 a »r& * "5 KBE£*U 

tf - a * # ? h#h7^^ frbfttitzm^ (h7?*> 
Si 0*i. ***«»UiJ»t* 
it^tfO ttTF77^55a^Sl04 7?i!l$7£gfc 6 1 
O**7>*0«6 1 ai:^-ai4^i:M:E$ti> If- 

20 [0 0 4 4] — tetCTt;^ y 9 Y ~y 1 0 0 coTfc^ffi 

§£M6 0li. T4 7?lzmm2titzV y Y 5 5 b co*** 

/c0O7fc*i:$7tffi»t^<b**^ii-6o If* h 5 5b 
±IZ}£-J±7tf v Yi)*Mf$L J £iX2>b, k£ y V 5 5 bl± 

1 co>>N^>^T^rg&7?) o ^7 h 5 5 b^ft 

v^fflWfrii* T'-f ^^C0^®T^Si*r4<0"C^4 <$7t 
fi^§ < 44o 
30 [0 0 4 5] "7 *-*7^7-m-%rl*> ^*DCO<t^tC4 

»««7fc»ofcr***^«t». r**>*> (5 + 8) - 

(6 + 7) C0i^#tC J: o*C^«6 hlX&iP^ m9fiZ^'tm 
^•li. $7fcm^7 i 8 0*7t®«Xy f **5J** , ra— 4 
COT. ^m^tL4-7 ^7,^*7 -^-1-liO i:4 »3> S 
iE4'7^-^^^-^PS?r^T4 ; ? ii^Ho r4 
h7^55a (F77^M) ^4j^«iJS7feffl 
6 1 cO*ffe^#J«6 1 a <h^— StLTV>&£ ^ ti. h 7 

^r§tt4v^ 0 

40 [0 0 4 6] £ w^rt*. U 1 0 tCT^r^^li. ^l^^ti 

^ "7 * 7J^7 -m^U 0 {Z*C?-f* 7 * >y h^SDx 
hflh^ t t 44 c r4:b*>. h 7 7^55a^4^i 
§7t^6 1 0**##J»6 1 a^^flv^:^|[: 
gES^n/j^^li. -7*-7J-XW16*«a«JU4$*i"rv^ 

li0Uli4&r. ^7-fe7 F^ilrSltTLivc 
[0047] -COii^l^ h77^55a^4 7?#J^7t 
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mz x &y-* - * xv-#m&*Mwiz?T% 7 tz#>&m 

0 ^ i <7) 4 ^iasTfe^ 6 i (Dtp&frmm 6 i a t m 

2<D4 frMg3t$> 6 2 (D*$:frm®L 6 2 at 

V—if^S 0<D3E5fcSB3 6 t§£3tm>4 0<O&A<D§£3t 
5 5 a 0«»i: 3 

[0 0 4 8] ClOSlJfit:: J: *K g£ 1 U--*f kf- AO^^ 10 
yhtDVD«t«»*, 2*:, *2 U-*flf-A 

a t»l Xlf*204»tllS*SB6 1 > 620^g 

&o ttz. mi <D4 7>fJS*SB6 1 t * 2 O 4 »«S5t 
a 6 2«i2fr4yatr*yBLfc8»«S*»^ L 

[0 0 4 9] 1 Hi&^S^jttf y*Ty 

^11 0 O^i&fEfcSIl «:«^TKBt4c ft. 20 
■^77^11 0 Oii. **flHI 

[0 0 5 0] DVDfOf^^S 5^^t^l^C 

•if tr-A<OAItfcL d (I^^Tft) (i. 
<< >X 5 1 $r^Lt^-7 ^ 7- 5 2 J: 

iPKttZti, * U>X5 3 lz£*=>T¥-ft%ytM 
izZtLtzfc^ 2Ml/>X5 4i:A»t4e ^LT, 2 30 

1 * U > X 5 4 i: A W L 1/ - f f - A (i , ®#tSI^-5 

4 a K«t *) o>xyt, ± i ^x^ofltoas^cjt^isi^ 

COO^Tfcli. WU>X5 4 b ta^TT-V^^ 55^ 

-■*ftT-AOBi»)*L d r (i. 2Ml/>X5 4S^3 

-f-O— S&>^i§£*U v'J > Ky A;VU>X5 6 
LT36«m««6 0 0^ 3 <D 4 6 3 tcAli"f 40 

*o ft. HlWm^- 5 4 a 12. DVDtCD^iiSSiT) 

fgl U-iflf-A*»AI# Lfc»#li, o**-cil«fi-* 

[0051] — cDiw^^ 5 5 zmgL-rzw; 

-7^>^1/>X5 1 ^ 7 - 5 2 U J: •) 
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**^^n/:Sb. 2Ml/>X5 4 IcAl^t & e {Utfrif 
-T-5 4 ai:i »> EJ»f ^ixfcSR 2 V -**f fcf- A OA#t*L 
cOl&jfcli. WSU>X5 4 bCioTf^^ 5 5 

■c@»f i- & c t x-mmmmm c _t -c^mum^^ l * 

v^J: d IwJgjfiSii&o f LT, CDO«ilEaiCtS 

£}£*t*:lg2 U-*f *f-A£>I5»)*L c r li, 

>X5 4 SCTzj y > - ^ W >X5 3 iriSL, /n- 7 S 

>X5 6 *a«LTJfc!ftffitt«6 0^2O4#i§7c: 
SB6 2 HAI^-^o 
[0 0 5 2] SI 1 Stf© 1 2<i3fc&ffiil6 0O§7c:t 

-ft*-A(7)3 tf — A >f > tf-AMd, -^Xkf-A 
Sid. S2d) ^$jtt^^^^t*^i6 0 
<7)^pffilgl-c^«9. Ml 1 2liCDOS^t:S2 I— -*f fcf 

c. S2c) ^$7fe^^^^7j^i-^ai^M6 OO^F 

[0 0 5 3] 7fc^aSf£1E6 0<i. Sgl U--ye-A0 3 

¥-j*&mMztitzm&i*, mi 1 ^-rx^iz^ ^ > 

\s-J*Md<D\£-J»A#v hZmi 0 4»|JS*»6 1 
O^^-CStI&L. 2oot7lf-ASld> S2 dcoe 
-A**°*.y h^^lS.O f ^2-9-Xlf-A^:^6 3 a. 
6 3bmt^o ttz. $2 kT-AC03 lf-^ 

3&*fi?,|^$n^a^ti. mi 2 C^ti fcf-A 
M c Okf- y h *m2 O 4 5^tHS:^ 6 2 
■CS*L, 20(7)t7*e-ASlc, S2cOlf-A7, 
* , 7^l|1^2f7'e-A§*36 3a, 6 3b 

*2tre-A§5t»6 3a, 6 3 b f*ttlOS 

2«ao^^tr--A«rS3ti-*^K^*&^*i>. 

1 aa f »2<0 4»«S*SB6 1. 6 2J:H7Cl<iffi 
[0 0 5 4 ] $L5£W<om 1 nttSM&<Dft\£ y?T 

7^ti o o tc^^ft^, 3 e-Att&tr^£JK£& 

om^^ov^TMl 1 3^3:^1 4^StC^i-^> 0 HI l 
3 ii3 tf-Affi^^i"^, 3e-AM77^55ai 
0§|^?r^-rMlT^ «9 „ Mil 4 (a) - (c) Ji^^iR 

[0 0 5 5] ±i£L*: J: ^ ^^^o^ i HJSJgJSo 

jte^^r 7^i] o o^. Tfc^uc^u-x >r >^ 
u >x 5 i ^ *.*JDai*^T** v y > k y * frV >x 

5 6 ^rffiv^TV^Z tfrh. ris^T 4 >X 5 3 

-C£jf££*x*: 3 kf - A(7)f*l. 2oco^^tf- A^fflv^x 

^ $M%L(0%Zm «r«tb L T -7 * - * * .x ^ - F E i: 

[0 0 5 6] 3 fcf-^i£:2. HI3 3(C^i"J: ^C2oO 
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^•/e-A^f 7 FS1 d, S 2 d ^ > b*- A**' 

f/tf-A^* 4 7hSl d, S 2 d t*«t -2>RI*^^^ 1 
MS2^^-^M6 3a, 6 3b-e&ffiU * 

ft& 0 

7 Mi. 7*-**#8tftTv>&»-fr«i. Hi 4 (b) 

T, 4 6 1 O****^ 5 . 6. 7. 8K1JH 

XX7-FEftfi»li TOJ t&& 0 

[0 0 5 8] -7j. mi 0 4#«§*«6 1 Izte&Zti 
tz* 4 >fcf-AMd<01f — A*#y Mi, 7*-*Xtf 
^ftTv^v^-g-li, vU > K'J *;H/>X 5 6 Olftft 
ttJM*tt*CJ: 4 (a)XHHl4 (c) t^-fi 20 

&o -coi§>£li, — 3EF©»ft«LL^*S$**T-5 8 
coif-A**'* hOlSt, MO^iS±t:*)S$* 

ttli. &&%& I ¥-izj&!SL2tL&\£-AX#y Y (O^mz 

«^«i«»i-*«««a«8 0-ciRJ([«i3g^ix. 7 * - 
* * J- 7 - M jE«-g-^* £ ft & c 30 
[0 0 5 9] *3fciEcOfg 1 SUWBSKOftfeT ypr 

y 1 0 0 <03fc&ttJ«fi 6 0 K J: Fr^V^i 

7t-*^X7-FEiM^RFff 

fc*HJi-*ttfls*Bli 5^l^r»^o 

[0 0 6 0] pggUc^-TJ: V IzmMKaMS Oli. 6o 
<omnm 81-86t, 3 oO»gg 8 7-89 T-«j£ 

1 . m2^^tf-AS7fe^6 3 bOftaiffl: s 2, 
lSa r *2 0 4»9J$*S6 K 6 2^<baj£f£ft& 8 

o^ilifif^ d 1 - d 8 T^i"o 40 
[0 0 6 1 ] 5fc1% «lJ«f»2trif-AS*«S6 3 
a, 6 3 bti, mi W-ife-A £JR2 V-if 

WLtMt^ F7 y *>^9-TE«-&«mfl|-C*> 
«5, glS0 r i2t/e-A5jtffi6 3 a, 6 3b^ 

iEi)^n^2o^aiff s 1, s2li, «fS8 9T 

2 *u s 1 - s 2 ^Tt^m^g 6ooh7^>^ 

[0 0 6 2] « 1 2 <0 4 #«U3:*» 6 ] . 

6 2i:i5t^, S204 5^fiJ$7tffi6 2 ri* <b a* *j £ ft * 
^m«^-d 1 t^tBM-^d 4 li. 2JD$lfl8 1 T'UD»^ft SC 
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*o ifc. d 2 i«ffiffi-g-d 3ii. SDH# 8 2 

"CiDjtSft&o fLT, *D$l3i8 1 fciD#»8 2 0m^I 

«i, anilSIs 5-cioff ^ft-2>o lra»»8 5<oaiMf 

li. dl + d4 + d2 + d3t^l)> ^204 ^fflSjt 
^ 6 2<ORFlf^^e 2 fc, *D*#S8 1 ttu^ms 

2<om;tm. musis 7t«i?tiSc s»S8 7 <om 

*«-?-«i. (dl+d4) - (d2 + d3) m 
2 co 4 »«S*ffl 62<07^*^i7-F Efifi & 

& o 

[0 0 6 3] ft 1 CO 4 ##J§7fcSB 6 1 frh&JjZ 

ti&felhm^d 5 t&ihm-^-d 8 li. S0»«f8 3T*in# 
£ft&o S*:. «afi-&d 6 t^ttM^d 7li, UDitfl 
8 4 TJn»2ft&o fit, iD©«8 3 ttm^S 4 CO 
ffitMi. JlJD*^8 6-T2JDif£ft2>o jJD»^8 6<7)dtit!<l 
-5§-li, d5 + d8 + d6 + d7t^^ fg 1 co 4 frtOS 
^6 1(7)RFift^^o £*r. iDS§l8 3tiD»^ 
8 4 com*)ii> M*^8 8-C^tff Sft&o M*fl8 8 0 
m^#-^<i. (d5 + d8) - (d4 + d7) t % *) , 
^ 1 CO 4 »«$3t» 6 1 ^-^^^-^-FEfi-^t 

[0 0 6 4] cLkjetft: i ^ *c**w^>* i mmi&mn 

Jt^v PTv ^fi 1 0 Oti, LT2$SO 

> tr- ^z^yt-Tztzib 4 ^(D&ytm^-emi&zti&m 

1 5.^2 CO 4 ^SISTtSB 6 1 , 6 2t, 2oOt7lf 
-^^S*t^il^^2tye-^§^6 3 a, 
6 3btT-m$L'f&Z£lZ£*), 3 If- A^Hi £ h ^ 

[0 0 6 5] ^CtC, 2 Hft^ffiOjtVf y ^ r 

7^tl 0 0^fflv^ft*3t*m««6 5co*^$rHI 
1 6Rl?mi 7ifflv>TR«t4o ft. ®1 6iiSBl ^ 

-■^e-Aco3 tr-A^s*$ft^ttsso*ttai*it6 

5<7)?®fl^, 1 7 li|£2 l/^f^-AO 3 tf-A^ 
§7fc£ft^ttIgc07fc4&a}^S6 5c0^p®Hj^^L^o 
[0 0 6 6] Ji^L/cL^idtc^l^M^BO^t:^ 
^77 y«l 1 0 0 i:fflv^n-6**B381 6 0 (i, > 
4 > ^ $:itm lzmiRlfm2<D4 6 1 . 

6 2 «rR«t*^*lw. 2oO-9-^kf-A$3feffllw-9-^e 
-^HfflO*l»y f «2t^e-A$3t»6 3 a, 6 3 

pry -/mm 1 0 0 Ufflv^ft^7fe^ai^S6 5^i. 
1 XtftS 2 co 4 ^«l^:7fe^ 61. 6 2 tmi Rlfm 2 -9- 
nf- A§7t£B6 3 a . 6 3b-C«SL, 3«f-AOrt 

A ^ jfe^ co 4 tf/lf-A Sft»tS*t >5> 

[006 7 ] mzif. mi 6 ^ i u-ir tr - aco> 
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^ Vbf-AMd *rKH 047>#J§7t£&6 1 T$3fcU - 
JW/e-A S ld^gl A$jfe8B6 3at 

$#U ftfe^O-^rif-A S 2 d **S2 0 4»fflS3tffl 
6 2-e$*i-&tt!ffi*S*LTv** 0 H17I1, « 

2 9* fcf-A<D> >f >kf- AM d t«2 04»|l5i 
SB 6 2T$7fcL. -SWye-AS 1 c^gl04& 

*7lf-A*3te»6 3 btf7tt^tti^^L/: 0 o£ 
LTfgl Xlf»2^rif-A$3t8B6 3 a. 6 3b^h 

£ < i £ ^ . * e ^ ^ r 7 -/ss i o o (o/bm 
n o ohzmy**t>ti&yttitm&w:6 512. mi 8 x~m~t 

±7tZ6 -o<Dtnn$* 8 1 - 8 6 t . 4 87- 
9 0T*jfi^-&«#*Lg»8 0 ^fflv^i^t h 9 7* 

Flf^gtli^tlSo 20 
[0 0 6 9] [WIlHC7j^*x£ J: ? H 2 <7> 4 5^«$* 
£B6 2 *fcas2j£*L&tfcaj«-g-d 1 £t£ffi<t-5§-d 4 12. 

2jd»^8 1 -vmnztiZo tfz, a 2 b&mm 

#d3l2. flDjf*i8 2T-J)D*^ti^c fit, iJD*^8 

1 tin*«s 8 2 om;fci2. ip«»8 5"Tjn»^^J6 0 in 

$t» 8 5 om^^te. dl+d4 + d2 + d3t^f 
»D#fl8 1 £Jn«S8 2 Officii. M»S8 7TMf ^ 

n&o mn%*8 7 (omtim-^^, (d i + d 4) - (d 

2 + d3) t%*). m2<D4frm i §:3t&>6 2<D7 *-iJ 30 

[0070] ttz, hi ^4»«s*«6 i ^^>m^^ 
n^^m^-i-d 5 i:^as«-?-d 8 «u in*s 8 3 -ciraJS 

£*i&o «m«-g-d 6 £^aj4§#d 7 12. Jn*» 

8 4 -emnZtl&o fit, *Dfl#S8 3 fc*D^S8 4 O 

^#12. iiDjtif 8 6tiQi?ti^»o mn%*8 6<Dmjjm 

-*§-(2. d5 + d8 + d6 + d7i^t}, 

j£g&6 1 <7)RF|ft/^ 0 t/c. jmn«S 3 ^JoSSf 

8 4 Officii. M^^8 8-T*#$n*o «*« 8 8 <D 

12. (d5 + d8) - (d4 + d7) <h&*3. 40 
Hi ^4^«|§7fe^6 1 <Oy 

[0 0 7 1 ] 11 1 6 IzmLtzX ?i:»l U-lftf-A* 
§7fc-f &*§^*2. — A S 1 d till If 

- A§7cg&6 3 a KT§7fc£*l. ffi^Otrif-A S 2 
d(i«2 04»«gS3tffl6 2 i:rf*^jii e feoT. 
Hi U-ftr- AO h ^ 7^>^^^-TEm-?"«i. H 
] ^nf-A$*»6 3 3 <D®ihm^s 1 ±i&Ltz 
* 2 O 4 »«flS3t«B 6 2 OR F#-5§- (dl + d4 + d2 
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Hi U — *f fcf-AO F7 7^r>^X7-TEifli, 
(dl+d4 + d2 + d3) - sl^^ G 
[0 0 7 2] 11 1 7 tw^L/c J: ? Ci2 U-**ftf 

-A«rS5fc-f*»-&l2. — *<Ot :/l£-A S 1 c itm 1 

0 4 7>#J$7t^6 1 mj3W7*£-AS 2 

d*i«2-9--^e-A$3t»6 3 b fcJBfltS *irv** 0 t£ 
oT. »2 1/-flf-AOh77 + >^X7-TEif 
12. ±« Lfc*10 4#«$#»6 l^RFif (d5 
+ d8 + d6 + d7) H2f :Ttf-A§7fcSB6 3 b 
<0ltmm2J s 2 £®jri£8 9T-Mj|LT;£#>t>n*o «E 
oT. H2 U-*n£-A<D h77 + >^7-TEit 
12. s2- (d 5 + d 8 + d 6 + d 7) tttZ> 0 
[0 0 7 3] ^tc. 3 If y ? T 

7^SH o o;:fflt^*i4*l*iiJS7 oo«j££iii 

9S^i2 0^fflv^Ti^?g-r^o 111 9I2H1 If 

-A03 tr-A^S5t$^^*j8o3t«ai*i»7 

112 0J2H2 U-flf-A©3 tf-A^Sjfc^ 

[0 0 7 4 ] ^HJfe^ffiOTtmaJ** 7 0 12. il 91: 
^i"J:^tL Hi l/-f If - >f > If-AMd ^ 4 
»«S*8B 4. 5. 11. 12t$ 
Tfc-r^ J: ? K L^±§^ti. Hi t7lf-AS 1 dl2. $ 
ftX^. 7. 13. 1 4T$jtL, »2t7e-AS 

2 df2. $7^m : f-2. 3.9.1 o-e^7fei-^>o 

i2 0i:/TtJ:^:, H 2 »f tf- A o> >f > if- A 

Mc ^47>#JS:7fe^^«JS;i-^§7fe^T-3. 4. io. 

1 1 T-$7feL. H 1 tre-^S 1 c £§r3fc3t^5. 

6. 12. 13tf*U *2t7*e-AS2c*$* 

2. 8. 9-C$*f^J:^:Ltv^o 
[0075] o2*K Hi W--*fe-ASr$3ti-^4^ 
m^ytU ($7fe*-7*4. 5. 11. 12) OF*). 2 00 
5^««« (5:^^-4. 1 1) 12H2 U-^tf-A^S 
*-r*4»«S3t» (S3t^3. 4. 10. 11) ^ 
rt©2o^i«« (*** : f-4. 1 1) 2:^^^:* 
tC. 2 O(0»««*anott^ 2 oO»iM 
T-3. 1 0X^5**^5. 1 2) 12. 

«t*:t^ ftte»*«7 0#/hfflfl:$*U Tfet:^^ 
T 7 ^*fi l 0 0 O/haMt^lfe t % *> c 

[0076] h 3 nmMm<D3t&thgtm 70a. h 1 x 

U ? H2H^7T^T^v>/-S#^ls^8 0 tmteZuiSv 

ti^B^L. «W«*0*Rg8i-*o HI 9tr^-rj:^tc 
Hi Vf- >T > If-AM d ti. $7tm^-4. 

5. 11. 1 2»:if-A7#7 h*®«L. HI-* rtf 
-AS 1 dii, §;fei?-6, 7. 13. 14(:e-A7 
#7 h £?&/&L. H2-9-^lf-A S 2 d 12. ^^tm^ 
2. 3. 9. 1 0 lC*f-A**'y h ^Mt&^T% > 
^>t'-AMdt:«l:^RFifU, d4 + d5 + dl 1 
+ d 1 2 T^a^ibix. ^^-7J^.x.^-F Efl-f-ii. 
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(d,4 + d 1 2) - (d 5 + d 1 1) <b ft. 2 o 

S 1 d . S2di:J:-6F77^>^X7- 
T EM^I*. (d6++dl4 + d7 + dl3) - (d 
2 + d3 + d9 + dl0) X~?fi£> hti&o 

[0 0 7 7] 12 0 tC^i-J: ^ Hffl2 U-^ffcf- 

AO> >f >fcf-AM c t±. S3fe^?-3. 4. 10, 11 
izfef-A^^y h Sr^jftU Slf^t'-AS 1 c li. 
STt^T-S. 6. 12. 1 3 tCkT-A^aKy h &®J& 
U ^2-9-"/tf-AS 2 cli. $56*^1. 2.8.9 

<£ & R F{f-5§-t;i. d3 + d4 + dl0 + dl 1 -C;£*i> h 
*U 7^-*^X7-FEifli, (d 3 + d 1 1 ) - 
(d 4 + d 1 0) X'OttbhlX. 2 o<0-9-:/*f-A S 1 
d. S2dt:J:^F7 ^ ^ > v - T E{§-^ii. (d 
5 + 6 + dl2 + dl3) - (dl + d2 + d8 + d 
9) T$t&bhtiZ> 0 

[0 0 7 8] *§£W<Dm4 UttJMROX 

^Bi^7 5<7)*iJ&£12 1 #^12 2 £JB^T§£9§-f 
£o 12 1 3o*>U--*f tr-ASrUJtt-r 20 

^>7>f 77 p l/-f-^t- K7 4 08r®lT-&*K 
12 2(ifSl U--»fkf-AC0 3 lf-A*»JB*t$*Lfe«ffl 

[0 0 7 9] 12 Ki, CDfflO7 8 0 nm^ft 1 
•*f¥-At, DVDffiO6 5 0 nm^21/-fe-A 

0 0 nmSO|3 lx-«ffcT- A V >^ y -f\s 
—f—yj *~ K7 4 £^L*:&<^T*£>i9. 3 0(7)M 

^rit:filt^ 6 5 0 nm^g2 U-f 

[0 0 8 0] t/:, ^^4l»i^e7^7 
? -/^fi 1 0 0 Kfflv*f,ix*#ttaj«7 5 t*. ft 1 . ft 
2&£/ft3 U--f If- AO-* >f >lf- A 

1 6#MLfc$jfcX^T>S3fti-& J: 9 t:*«LTv^ c 
[0 0 8 1 ] 12 2 li. 7fe^tB^7 5 left 1 U--»flf- 

^xtf^ >tf- AMc ^S^tStT-S. 6. 13. 14 
CML> ^lt7'fef-ASld^§7t:Si L 7, 8. 1 40 

5. 1 6i:«StL, *2tye-AS2dS:S*I : 3 1 
3. 4 . 11. 12 IzMfc-fZo >£IZ^ ft 2 U-*flf- 

6. 14) ^MU>^f>lf-AMd^§*f?-4, 
5. 12. 13 i:««L, iltrtf-AS 1 d 
31^6. 7. 14. 1 5 1Z^L. m2**7\£-^S 2 
d«r$** : f-2. 3. 10. 1 n:^t^>c 

[0 0 8 2] i*. ft 3 U-iflf- A3&«aWffi»$tL3t 
±El^iC2o(7)^|!ji« ($7fe#^-5. 1 

3) ZMifLxsj 50 
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[0 0 8 3] ft. $^SMSt:J:^tt e ^7 7 
T^B 1 0 0 <i. >X 5 3 £fflv*T. 3£ffe 

[0 0 8 4] Sfc. *«*l/-ff?-l^ V>*?71> 

-*f-y«{*- k-c«^l/c^. -tt^p^^^-f. 1 

[0 0 8 5] W^W>Xli. *$MS0 2i.g 

0-19902 lattice* «* 

[0 0 8 6] ^>n-^ftt:ov^ 
[0 0 8 7] 

■<f^>f K*rfflv»fe*lf^ ^ r ^ ^It:i5^t, & 
«3&«»* if if - ^ * #—«>#ttTa* < - i 
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